Résumé. 2014 On étudie les propriétés géométriques de 
1. Introduction. - The occurrence of Kossel lines in light diffraction pattern of colloidal crystals (C.C.) was reported recently by Clark , Hurd and Ackerson [1] and, independently by us [2] .
In reference [1] the existence of Kossel lines was mainly interpreted as a qualitative indication of crystal perfection. In reference [2] , where we were mainly concerned with the investigation of viscoelasticity of C.C., the Kossel lines were used as a probe of crystal deformation.
The purpose of the present paper is to reconsider Kossel lines in C.C. from a more general point of view. One can distinguish between two different aspects of the problem. The first aspect is the geometric characteristics of the diffraction pattern such as the shape of Kossel lines and their relative positions. It has an obvious importance in the determination of the crystalline structure. The second aspect is that of the light intensity profile of the individual Kossel lines and is related to the details of light diffraction at both the microscopic (polymer/solvent) and macroscopic (C.C./container) interfaces.
We will show in section 2.3 that, as far as the determination of the crystalline structure from the Kossel lines is concerned, the projection of the diffracted light on a spherical screen (as proposed in reference [2] ) has a definite advantage over other geometries [1, 3] .
In section 3 we describe the modifications of the experimental set-up (described in more detail in reference [2] [3, 4] or to the Kikuchi [5] In the case of X-ray or electron diffraction experiments, because of the short wavelength of the radiation many reciprocal lattice points are situated inside the Ewald sphere and according to the previous section the angle y will be very large (close to n/2). In general, only a small portion of the Kossel diagram is available experimentally so that the determination of the axis OChkl and of the angle Phkl is difficult [3] . In the case of light diffraction by the colloidal crystals we are often in very different conditions where only a few reciprocal lattice points are inside the sphere S and it is possible experimentally to obtain at least half of the whole Kossel diagram. 3 . Light diffraction apparatus. - The experimental set-up with some modification is essentially the same as that used previously in the investigation of the viscoelastic properties of C.C. [2] . We observed that the refraction on the walls of the cylindrically shaped test tube affected the resolution of the Kossel diagram. In order to avoid this effect a portion of the test tube was cut off and replaced by a glass slide of good optical quality (Fig. 3) . [7] . The conventional planar representation of the spherical projection is obtained by its STEREOGRAPHIC PROJECTION (Fig. 4a) .
Let R(x, y, z) be a vector between the centre 0 and an arbitrary point R on the projection sphere. The The goniometric measurements are necessary when this density must be known more precisely.
Our conclusion is that, for the practical purpose of crystal structure identification, the orthogonal projection is well adapted. The computer drawings of the Kossel diagrams shown in section 5 are made using this convention. [10] . -The refractive index of the C.C. can be estimated as follows [6] :
3 REFRACTION CORRECTIONS
where l/Jw and 0,, are the volume fractions of the solvent (water) and of the polymer (polystyrene).
The index of water at 20 OC is nw = 1.33 while that of polystyrene is nps = 1.6 [6] .
In all our samples (and in the most common cases) the polystyrene fraction in the C.C. is less than 10 % so that the ratio nc.c./nw is smaller than 1.02.
Let us call jSc c the incidence angle which the light ray Ruz, propagating in C.C., makes with the container wall (Fig. 5) . The (Fig. 5) .
The refraction effects in the stereographic projection must be calculated separately for different incidence angles. (Fig. 6c and 6d) were made for the same density. In figure 6c the b. (Fig. 6e) is the occurrence of points where three Kossel lines intersect.
For N = 11.5 x 1012 part/cm3 (200) and (011) lines became tangent and then intersect. The (211) line appears at the intersection (Fig. 6f) figure 7 . The shortest reciprocal lattice vectors are of (111) (Fig. 7b) (Fig. 7c) . For the density N = 10 x 1012 part/cm3 these new (220) lines become tangent (Fig. 7d) (Fig. 7e ).
The diagram of figure 7f shows that the triple intersection points observed previously in figure 7e exist also for smaller densities (N = 6 x lOi 2 part/cm3). (1, 1, 0) Fig. 3a) . On the other hand, it was evident from microscopic observations [8] (Fig. 10) . A more detailed study of the twinning mechanism is postponed to another article.
When the sample is allowed to anneal, the size of twin crystallites grows and it is possible to obtain separately the two diagrams by a careful focusing of the incident laser beam. In figure 11 we show a photograph of the Kossel diagram produced by one large monocrystal.
Even if the identification of the b.c.c. structure is possible directly by a visual investigation of the characteristics of the Kossel diagram, a more quanti- Fig. 12 ).
6.3.2 Sample B -f.c.c. structure. -In sample B the shear deformation effect was also partially to remove the degeneracy of crystallite orientation in plane yz. The Kossel diagram immediately after the application of the shear deformation was a superposition of two independent contribution shown in figure 13 .
As in the case of sample A, after annealing, the crystallite size was large enough to obtain the separate (Fig. 15) The experimental set-up described in this paper can be perfected by using samples of an appropriate thickness to give simultaneously both the backscattered and the transmitted light patterns.
We intend to report, in the near future, results conceming the twinning mechanism and phase coexistence in C.C.
